We present a case of a healthy 72-year-old man with herpes simplex hepatitis (HSVH) development soon after ordinary surgery for biliary stones. A sudden onset of hepatitis associated with high fever and leukopenia emerged on postoperative day 5, followed by a rapid and lethal course (died on day 9), despite an acyclovir therapy on day 8. Postmortem liver biopsy revealed positive immunostaining for herpes simplex virus (HSV) type-1. The serum tests (available after the death) were negative for anti-HSV immunogloblulins, but positive for HSV DNA. A review of 15 cases of postsurgical HSVH along with 42 cases of non-surgical HSH showed that (1): A wide spectrum of surgical procedures was involved; and (2): High mortality (87%) associated with lower rates of ante-mortem diagnosis (20%) and acyclovir treatment (20%). Due to the difficulty in diagnosis and lethal nature, an early clinical suspension and prompt empirical anti-viral intervention are imperative for postsurgical hepatitis with undetermined etiology, characterized by fever and leucopenia. Core tip: Fatal fulminant herpetic hepatitis developed in a 72-year-old healthy man following ordinary surgery for biliary stones. A. sudden onset of hepatitis associated with high fever and leukopenia emerged on postoperative day 5, followed by a rapid and lethal course (died on day 9), despite an acyclovir treatment on day 8. A literature review showed that (1): A wide Submit a Manuscript: http://www.f6publishing.com
INTRODUCTION
Acute hepatitis represents a rare complication of herpes simplex virus (HSV) infection in adults and usually occurs in association with compromised cellular immunity [1] . However, the HSV hepatitis (HSVH) can occur in appa rently healthy patients as well, and often cause fulmi nant hepatic failure with high mortality more than 70% [232] . Although the exact pathogenesis of HSVH in immunocompetent patients is unknown, several mechan isms are postulated including a large HSV inoculums at the time of initial infection that overcomes immunological defenses, an occult impairment in cellular immunity, reac tivation of a latent virus in association with reinfection by a second strain of the HSV, and heterogeneity of the virus as a result of many atypical strains [12] . Because of a wide clinical spectrum and rarity, the HSVH needs further investigation for its etiology and pathogenesis. We here presented a previously healthy and immunocompetent man who ran lethal course due to HSVH following surgical therapy.
CASE REPORT
A 72yearold Japanese male was admitted to the hospital with a 1wk history of fever and epigastric pain. The patient's past history was negative for chronic disease, excessive use of alcohol, and corticosteroid treatment. He was in healthy condition with body mass index of 20, but had smoking habit for 50 years. An endoscopic biliary stent and percutaneous transhepatic gallbladder drainage (PTGBD) were performed under the diagnosis of biliary and gallbladder stones, respectively. His symptom was rapidly resolved. Eschelichia coli was grown from the bile culture.
After quitting smoking for 1 mo at home, he under went open cholecystectomy and choledocholithotomy followed by two day course of antibiotics. Neither the patient nor his family had recent history of flulike symptoms. The laboratory data before surgery showed mild anemia (hemoglobin 11.1 g/dL) and undernutrition (albumin 3.4 g/dL), but did not provide evidences of organ dysfunction and systemic inflammation or infection. His body mass index was 20.3, and cell counts of leukocytes, lymphocytes, and platelets were unremarkable. No mucocutaneous lesions were noticed anywhere including PTGBD site. The clinical course after surgery was summarized in Figure 1 . On day 5 following uneventful postoperative course, he developed diarrhea and became febrile with sudden onset of leucopenia (2600/mm 3 ) and elevation of aspartate aminotransferase (AST) and alanine aminotransferase (ALT). Hepatitis B virus (HBV) surface antigen and hepatitis C virus (HCV) antibody were negative. Bacterial cultures including blood and urine were unrevealing. A contrastenhanced CT (CECT) denied the hepatic circulatory disproportions, biliary congestion, and abdominal abscess formation. No drugs had been treated since two day course of postoperative antibiotic coverage. On day 8, the patient showed a rapid elevation of liver aminotransferase without alteration of cholestasis (AST: 2946 IU/L, ALT: 1190 IU/L, total bilirubin: 1.0 mg/dL) as well as coagulation disorder (INR: 2.0, Ddimer: 155.4 mg/dL, platelets: 8.3/mm 3 ) ( Figure  1 ). After having excluded a pharmacological etiology on the basis of a detailed examination of the patient's medical records, the viral and bacterial screening was repeated and empiric therapy with acyclovir (ACV) intravenous injection (10 mg/kg, every eight hours) was initiated. Methylprednisone (1 g/d), thrombomodulin, and transfusion of fresh frozen plasma and platelets were also treated. Late on this day, the patient developed a tremor and impaired consciousness, possibly caused by encephalopathy. A repeated CECT showed heterogeous contrast distribution and a mottled liver without any abscess formation again. The patient developed hypo tension and deep coma, and succumbed on day 9.
Postmortem liver biopsy revealed diffuse necrosis and loss of normal architecture with characteristic findings of intranuclear inclusion (Figure 2A and B). Immnostaining was positive for HSV1 ( Figure 2C ), but not for HSV2 and cytomegalovirus (CMV). Molecular analysis by PCR of liver tissues was negative for CMV infection.
The results of serological tests that were available after the patient's death were as follows; negative for Hepatitis A IgM, Hepatitis B core IgM, Epstein Barr Virus IgM, and CMV IgG, HSV IgM and IgG, but positive for CMV IgM. Serum PCR was positive for HSV DNA, but HCV and Hepatitis E VirusRNA were undetectable.
Literature review
A MEDLINE search using "fulminant hepatitis", "herpes", and "adult" as key words, and cross references from the reports found resulted in fourteen cases that seemed to be postsurgical HSVH (Table 1) . These cases and the present case are summarized in Table 1 . The median age was 58 years (1593 years) with no gender differences. The nationality was United States (n = 8) and Japan (n = 2), followed by Canada, France, and Italy (each one). The predisposing factors associated with HSV infection included cancer (n = 5), Hodginkin's disease (n = 1), and immunosuppressive treatment (n = 4). The operation was variable, pancreatobiliary (n = 5), neurologic (n = 4) with postoperative glucocorticoids (n = 3), gynecologic (n = 2), urological (n = 1), oral (n = 1), cardiovascularsurgery with glucocorticoids (n = 1), splenectomy (n = 1), and thymectomy (n = 1). The involved diseases were benign nature (n = 10) and malignancy (n = 5). The postulated transmission was peresophageal (n = 1), genital tract (n = 2), and unknown (n = 12). As clinical manifestation, high fever was uniform (100%) and digestive disorders including nausea, vomiting and diarrhea (n = 6), with rare presentation of herpetiform lesions (n = 3, 27.3%). As clinical course, fever was the first presentation on median time of day 4.5 (day 114), followed by gastrointestinal symptoms on day 7 (day 49), and liver dysfunction on days 8.5 (day 120). Liver test showed predominance of AST (median of 10340 U/L) over ALT (median of 5116 U/L) with slight elevation of total bilirubin levels (median of 2.1 mg/dL) The HSV serotypes 1 and 2 were in 5 and 3 patients, respectively. Serological studies, IgM and IgG for HSV were positive in two (40%) and 1 (20%) in 5 patients. Antemortem diagnosis was achieved in 3 (20%) of 15 patients. ACV was treated in 3 (20%) patients, and liver transplantation was performed in two (13.3%) patients. Thirteen patients were died, accounting for mortality of 86.7%. To further elucidate the clinicolaboratory feature of postsurgical HSVH, we compared with that of non surgical and immunocompetent patients (nonsurgical HSVH) [232] (n = 42) ( Table 2) . As statistical analysis, differences were compared using Fisher's exact test or χ 2 test, and the MannWhitney U test for categorical variables and continuous measures, respectively. P value < 0.05 was considered statistically significant. Although both patients were comparable in clinical manifestation of fever and digestive symptoms, herpetic lesion was found in smaller numbers in postsurgical HSVH (27.3% vs 51.2%). Viral transmission pathway was identified in three (20%) of the postsurgical HSH patients including surgical wound (n = 2) and trans esophageal (n = 1), the rate comparable that of non surgical HSVH patients (23.8%). Although reduction of leukocytes counts and mild elevation of total bilirubin levels were comparable, the levels of serum transaminase were significantly higher in postsurgical HSVH (AST: 10340 vs 5664 U/L, ALT: 5116 vs 3248 U/L, respectively). For laboratory diagnosis, the rates of positive serological study and performance of PCR were 40% and 53.8%, and 20% and 8.4%, respectively. Ante-mortem diagnosis was made in significantly (P = 0.017) smaller numbers of postsurgical HSVH patients (20% vs 57.1%). Similarly, in SHSVH patients, ACV was treated in significantly (P = 0.041) lower numbers of patients (20% vs 47.7%), and survival rates were lower as compared with in counterpart (13.3% vs 28.6%). The surviving days after symptom or surgery occurred, and those after detection of liver dysfunction were comparable between the patients (13 d vs 10 d, 5.5 d vs 5 d, respectively).
Treatment with antiviral agent, ACV, dramatically decreases mortality and hospital stay of HSV hepatitis [23] . We reanalyzed the case reports since 1986 (ACV era), when ACV was first used in our collected papers [9] (Table   3 ). Although the rate of antemortem diagnosis before 1985 was achieved in less than half of patients in both groups, the rate since 1986 was significantly (P = 0.040) lower in postsurgical group than in nonsurgical group (27.3% vs 63.4%). The increase of the rate in ACV era was greater in nonsurgical group (63.3% from 33.3%) than in postsurgical group (27.3% from 0%), but not statistically significant. Likewise, in nonsurgical HSVH patients, the rates of ACV use and survival during ACV era were significantly increased as compared with those before 1985 [63.4% vs 0%, (P = 0.013), and 36.4% vs 0%, (P = 0.0321), respectively]. In contrast, in postsurgical HSVH patients, those rates were marginally increased or conversely decreased during ACV era (27.3% vs 0%, and 9.2% vs 25%, respectively). The rates of ACV treatment and survival during ACV era was lower in postsurgical HSVH as compared with those in nonsurgical HSVH [27.3% vs 63.4%, (P = 0.040), and 9.2% vs 36.4%, (P = 0.086), respectively]. Finally, the timing of ACV treatment after detection of liver dysfunction was comparable (8 d vs 10 d), and the survival rates of the patients treated with ACV were not statistically different in both HSVH patients [25% vs 57% (P = 0.322)].
DISCUSSION
We presented a lethal case of HSVH developing soon after surgery. Clinical manifestation included high fever without herpetic mucocutaneous lesions, rapid and relentless elevation of serum aminotransaminase values (AST > ALT) associated with a relative normal serum bilirubin concentration (anicteric hepatitis), leucopenia, negative serology for HSV, coagulopathy, and encephalopathy. Although serum IgM level for CMV was increased after the surgery, the pathological role of CMV coinfection seemed to be minimal, because no viral was detected by immunostaining and PCR analysis in the liver. Development of fulminant HSVH following surgery is extremely rare. In a review of fifteen cases (Table 1) , several features were pointed out. (1) A wide spectrum of diseases (benign and malignant) and surgery (pancreatobiliary, neurologic, gynecologic, urologic, and digestivesurgery) involved; (2) cancer and post operative steroid use are risk factor; (3) fever is the first and uniform presentation on median time of post operative day 4.5, followed by gastrointestinal symptoms on day 7, liver dysfunction and leucopenia on day 8.5, and death resulting on day 13; (4) rare presentation of herpetiform lesions (27.3%); (5) vigorous deterioration of anicteric hepatitis; (6) low rates of positive IgM (40%) and IgG (20%); (7) extremely high mortality (87%) associated with low rates of antemortem diagnosis (20%) and acyclovir treatment (20%). These findings suggest that postsurgical HSVH can develop in a wide surgical spectrum, but preferably occurs in latently immunocompromised hosts. There were no definite criteria for diagnosis. Nevertheless, sudden onset and rapid deterioration of the lethal hepatitis needs prompt diag nosis and antiviral treatment for survival.
Although our patient was mildly anemic and under nourished, he seemed to be nonimmunocompromised, because he was healthy enough to undergo ordinary surgery for biliary stones and showed normal humoral response against CMV infection. However, there is a concern that immune-modulation by an excessive inflammation and viral entry by surgical manipulation may enhance to HSV infection and present with unique clinical course in postsurgical HSVH patients. The postsurgical HSVH as compared with nonsurgical HSVH occurring in apparently healthy patients (Table 2) showed that (1) More vigorous liver necrosis as suggested by higher values of serum aminotransferases, although comparable magnitudes of disease rapidity and high mortality; (2) surgical wound as transmission pathway in only a few cases (20%). These findings do not likely support Yokoi Y et al . Postoperative fulminant herpes simplex hepatitis immunological disturbance and viral entry conferred by surgery as the major factors for postsurgical HSVH development. Alternatively, large HSV inoculums at the time of initial infection and/or viral heterogeneity (hepato virulent strain) may be possible mechanisms [12] . It is of interest that establishment of antemortem diagnosis, ACV application and survival were significantly improved in nonsurgical HSVH during ACV era (since 1986), whereas the improvement was limited in post surgical HSVH (Table 3 ). Since survival benefit was comparably conferred by ACV treatment, a delay or failure in diagnosis as well as antiviral therapy may result in worse prognosis of postsurgical HSVH. Several factors specific for postsurgical condition including hemodynamic changes, hepatotoxic drugs, anesthesia [33, 36, 37] , and septic infection make complicated in differential diagnosis of postoperative hepatitis. CT image is helpful for excluding circulatory or abscess changes, but it does not lead to direct diagnosis. HSV serological examination has also limitations and herpetic lesions are frequently lacked as shown in this patient [20, 26] . For diagnosis of HSV hepatitis, liver biopsy is gold standard, but coexisting coagulatory disorder often hampers its practice. Alternatively, PCR detection of the viral genome is recommended [20] , but the use of sophisticated equipment is not always available in local hospitals. Nevertheless, due to a wide clinical spectrum, we can encounter the disease in nonspecialized facilities, as presented here. Due to the difficulty and delay in diagnosis, rapid and lethal process of the disease nature, and low risk-benefit ratio, we propose empiric ACV therapy for postsurgical patients presenting with fulminant hepatitis of undetermined etiology.
In conclusion, postsurgical HSVH develops in a wide surgical spectrum with predisposing factors of malignancy and postoperative immunosuppression. Because of the difficulty in definite diagnosis and lethal nature of the disease, a high index of suspicion along with empiric antiviral intervention is imperative for undetermined fulmi nant hepatitis characterized by fever and leucopenia.
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Case characteristics
A healthy 72-year-old man developed fatal herpes simplex hepatitis soon after ordinary surgery for biliary stones.
Clinical diagnosis
A sudden onset of hepatitis associated with high fever and leukopenia emerged on postoperative day 5, followed by a rapid and lethal course (died on day 9).
Differential diagnosis
Several factors specific for postsurgical condition including hemodynamic changes, hepatotoxic drugs, anesthesia, and septic infection make complicated in differential diagnosis of postoperative hepatitis.
Laboratory diagnosis
A rapid elevation of liver aminotransferases (aspartate aminotransferase > alanine aminotransferase) without alteration of cholestasis was followed by coagulation disorder and encephalopathy. 
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Imaging diagnosis
A contrast-enhanced computed tomography showed heterogeous contrast distribution and a mottled liver without any abscess formation.
Pathological diagnosis
Postmortem liver biopsy revealed diffuse necrosis and loss of normal architecture with characteristic findings of intranuclear inclusions.
Treatment
Empiric therapy with acyclovir, intravenous injection (10 mg/kg, every eight hours) was initiated on postoperative day 8.
Related reports
Fatal herpetic hepatitis occurs in non-surgical healthy adults as well, whereas the disease following surgery is rarer and is more difficult for precise diagnosis.
Term explanation
Development of herpetic hepatitis is fatal complication following surgery, because of the difficulty for precise diagnosis and rapid deterioration of the disease.
Experiences and lessons
Due to the difficulty in diagnosis and lethal nature, an early clinical suspension and prompt empirical anti-viral intervention are imperative for postsurgical hepatitis with undetermined etiology, characterized by fever and leucopenia.
